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I -INTRODUCTION
Lanthanides and actinides can exist in many oxidation states depending upon oxydizing or reducting processing conditions. However, only actinides have many stable oxidation states (the trivalent form is the most stable state for all lanthanide ions). The field of application of lasers in general, and fibre lasers, in particular, can be broadened by changing the oxidation states of active ions. These oxidation states are inherently dependent on the fabrication process which imposes the oxydoreduction conditions. In contrast, the irradiation technique used in this experiment, enable us to change the states of oxidation after processing.
Among actinides, uranium has been the most widely studied since 1960 [I] , when its trivalent form was substituted for calcium in a C a b cristalline matrix. Actinides are of interest, because they are subject to a higher vibronic coupling than lanthanides leading to broader linewidths and so broader tunabilities. Moreover, the tunabilities are even larger in glasses due to the inhomogeneous broadening. When incorporated in fibre form, the confinement of the optical energy enables increasing the optical gain [2] . Therefore, CW laser operation is possible in fibre form despite broad linewidths, though it is more harder to achieve in bulk form. The uranium ion possesses many oxidation states [3], the most stable being U4+ and U6+. U3* is an unusual oxidation state in fluoride but is interesting because it can provide an efficient laser emission of between 2 and 2.7 ym, as previously described [I] .
I1 -EXPERIMENT
We recorded absorption and luminescence visible optical spectra of both pure and y-irradiated uranium-doped ZBLAN fibres.
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Irradiations were performed on one fibre using a Co60 source. The dose rate was 2.104Radfiour and the irradiation time was 300 hours. The concentration of uranium was 1000 ppm The absorption spectra ( fig. 1 ) were recorded three years after irradiation on fibre whereas the spectra ( fig. 2) were recorded, on thepreform, immediately after irradiation. Absorption spectra
The absorption coefficient is determined by the cut-back method and the visible absorption spectra of both fibres are shown in fig. 1 . Three main absorption bands are specific for each valence state : around 480 nm (mean), around 625nm to 650nm (very strong) and around 870 nm (weak) for U4+, whereas U3+ possesses three absorption bands around 600 nm (mean), 715 nm (weak) and 860 nm (very strong). The absorption band centered at 860 nm enables us to distinguish the two oxidation states. These observations are in agreement with the results obtained by Clare et al. [3] .in fluorozirconate and fluoroaluminate glasses. Luminescence spectra
The luminescence spectra were recorded with a Czerny-Turner spectrometer equipped with a photomultiplier. The fibres were excited using an Argon-ion laser emitting either at 514 nm or at 488 nm. The luminescence spectra of each fibre was compared for two excitation wavelengths (488 nm and 514 nrn) ( fig. 3 ). Some bands are observed that are not present in the absorption spectrum showing relaxation to other levels than the fondamental one. A transition around 680 to 700 nm is clearly observed, only for the irradiated fiber. The identification of the oxidation states is difficult because the energy-level diagrams are complex and dependent on the host matrix. In comparison to earlier spectra [4] , we show that the y-irradiation leads to a high reduction of U4+ into U3+ in ZBLAN fluoride glass.
This experiment confirms the validity of the irradiation technique which has proven useful with other matrices 300 400 500 600 700 800 900
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